Few would disagree that the growth in credit card debt has been brisk over the past decade, but many disagree whether this increase in debt is detrimental to the U.S. household. Those who disagree often use in their work a revolving credit aggregatewhich comprises credit card debt-that captures the "convenience" use of credit cards. When convenience use causes an increase in this measure of credit, it does not indicate trouble for households because they have the means to pay off convenience use. Without knowing how convenience use affects the level and growth of measured credit, some may mistakenly associate the full increase in this credit with additional household indebtedness and overstate the financial fragility of the U.S. household. In this paper, I present evidence that convenience use significantly increased both the level of measured credit card debt and its growth over the past decade.
Few would disagree that the growth in credit card debt was brisk in the 1990s and early 2000s; Between 1993 and 2003, revolving consumer credit-of which credit card debt is a part-grew 9.1 percent at an annual rate-3.9 percentage points faster than disposable personal income, increasing the ratio of revolving credit to income by 2.7 percentage points, to 9.1 percent.
However, many disagree whether increases in consumer debt are detrimental to the U.S. consumer. Academic researchers have consistently found that rapid credit growth portends faster future consumption growth (Maki, 2000; Ludvigson, 1999; Bacchetta and Gerlach, 1997; Carroll and Dunn, 1997) .
2 Despite this research, the press and interest groups often retain a negative spin on the growth in consumer credit by interpreting sluggish growth as an indication of sluggish current consumption growth, and interpreting rapid credit growth as a precursor to slower future consumption growth.
For example, a 2004 Associated Press article suggests that the doubling of consumer debt in the past decade is causing financial difficulties for the U.S. household. 3 In addition, between 65 and 80 percent of news articles about consumer credit in the New York
Times in the last half-century had at least a somewhat negative tone (Durkin and Jonasson, 2002) .
Both researchers and the press often use in their work an aggregate measure of revolving credit published by the Federal Reserve. Some may misinterpret increases in this measure over long periods of time because it likely captures the "convenience use" of credit cards. If convenience use increases, leading to an increase in this aggregate measure, it does not indicate trouble for households because by definition households have the means to pay off this debt. Without knowing how convenience use affects credit growth, some may mistakenly associate increases in aggregate revolving credit with additional household indebtedness and overstate the financial fragility of the U.S.
household.
In this paper, I estimate the impact of convenience use on measured credit card debt by calculating the growth of convenience use and its share of measured credit card debt during the past decade. The share of convenience use is calculated in two ways: by using data from a Federal Reserve survey of credit card balances at commercial banks, and by estimating a Tobit model of the new credit card charges of households in the 1992, 1995, 1998 and 2001 waves of the SCF. The growth in convenience use is calculated using the aforementioned data, as well as data on credit card transactions and debt outstanding from VISA U.S.A.. I conclude from these three independent data sources that convenience use likely had a notable impact on the growth in credit card debt during the 1990s.
CONVENIENCE USE
Convenience use on credit cards replaces cash and checks as a means of payment and helped to create and expand the credit card market. Convenience use has grown because financial institutions offered more and more rewards for heavy credit card usage and because the opportunities to use credit cards rose. This growth in convenience use may affect the level and growth of the aggregate measure of revolving credit, possibly distorting conclusions about household indebtedness that are based on this measurement.
One definition of convenience use is when a household uses a credit card because it is more convenient than cash or checks. I will consider a broader definition of convenience use as the transactions demand for credit cards. Using a credit card as a medium of exchange has several advantages over cash and checks. Indeed William Whitesell (1992) suggests that "Cards would dominate checks if they were associated both lower holding costs and lower transactions costs." First, households can earn interest on their funds between the time of the transaction and the time the credit card bill is paid. Second, credit card payments are more secure than cash payments. Third, credit card transactions can be processed faster than check transactions, (as suggested by a recent advertising campaign by Citibank Visa).
The demand for credit cards as a substitute for cash and checks has been studied in the literature on the transactions demand for money. This literature has found that households with credit cards have lower balances in their transactions accounts (1) because credit cards can replace emergency funds (precautionary balances), (2) because households can hold the funds needed to pay off their credit cards in higher-yielding assets, and (3) because households can time the payment of their cards with the receipt of their income so the funds used to pay off the cards spend little time in a transaction account.
The latter two explanations require that credit cards be used for transactions and that this transactions (convenience) use is large. Consider the opposite: a household who pays the minimum amount on their credit cards. Even if this household is holding the funds needed for its payments in a higher-yielding asset or is timing its payment with the receipt of its income, the payment are likely too small to significantly impact the size of its transaction accounts.
Credit cards were initially invented to satisfy consumer's demand for a convenient payment method rather than to satisfy the demand for credit. The earliest payment cards were more useful for convenience than for borrowing because they were charge cards, which must be paid in full each month. Diner's club-the first payment card in the United States-was established in 1950 as a charge card that could be used in several Manhattan restaurants and it would be another eight years before the first credit cards were issued.
Card issuers have encouraged convenience use by offering rewards programs. For example, many general purpose cards offer cash back rebates on purchases, some of these rebates are as high as a five percent. Store cards also reward convenience usage by offering merchandise discounts for those who apply and use their store card. These programs encourage convenience use because they generally do not require the user to revolve the balance in order to receive the discount; a practice which would reduce the program's benefits for convenience users. In the late 1980s and the 1990s, more and more credit card issuers offered programs that reward heavy card usage because the competition among financial institutions for credit card borrowers had intensified. its credit card each month-I will refer to these households as "convenience users;" these households' new charges represent a sizable portion of measured credit card debt.
The proportion of convenience uses has remained constant over the past decade suggesting that any new growth in convenience use mainly represents higher convenience use by current convenience users. Since 1992, between 52 and 56 percent of households report always or almost always paying off the total balance owed on their bank card accounts each month (Table 1) . 6 Another 20 percent of households sometimes pay off their balance and the remaining households hardly ever pay off their balance; I will refer to these latter two groups as "revolvers." The typical convenience user charges more than the typical revolver, which is consistent with the idea that convenience use generates credit card charges above and beyond the demand for borrowing, (Chart 1). During the past decade, the median charge 
Convenience users Revolvers
Relying on simple statistics, one might conclude that convenience use represent a fairly sizable share of measured credit card debt outstanding. Total measured debt in the SCF equals the amount borrowed on credit cards plus convenience use, which may be proxied by the new charges of convenience users. By these calculations, convenience use represent between 15 and 21 percent of measured credit card debt (Table 2) . Although these statistics suggest that convenience use are a sizable portion of measured credit card debt and that it has increased more rapidly than borrowing, they do If changes in bank card holder's characteristics are ignored, the importance of convenience use may be over or understated. Suppose that myopic card holders tend to charge more on their credit cards than forward-looking card holders because they don't recognize the high long-run cost of credit card borrowing. If convenience users become less myopic relative to other households, they will increase their new charges more slowly than other households, and the importance of growth in convenience use will be understated. 
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Debt (and its converse, assets) allows a household to follow its desired consumption plan that is somewhat independent of its income path; a household can use debt both to "front-load" consumption and to smooth consumption through fluctuations in income. For example, an impatient household prefers higher consumption today than tomorrow. If this household's has low income today but expects higher income tomorrow, it can borrow against its future income and consume a higher amount today than its current income will allow.
Debt also allows a household to smooth through fluctuations in income: when income falls temporarily, a household can borrow the necessary cash to maintain their consumption. Actual household consumption is considerably smoother over time than household income. Also, in many models of consumption, households dislike large fluctuations in consumption and plan instead on a smooth consumption path. For example, in a model with uncertain future income and concave utility, households generally plan to consume less than 100 percent of their fluctuations in income, implying that they intend to smooth their consumption over time (Deaton, 1992 (Greene, 1980; Goldberger, 1981; and Chung and Goldberger, 1984) .
In addition, households with no charges are significantly different from households with positive charges in ways that suggest that they are paying down debt.
Households with no charges are more likely to report that they pay off their cards always or almost always. were $181, which equals about 43 percent of the average credit card charge in that year (Table 3) . Second, the effect of convenience use has increased over time. In both 1992
and 1995 convenience use raised new charges $182, but by 1998 it raised charges $368
and by 2001 it raised charges $483.
9 Greene (1980) shows that "the bias of the OLS estimator can be corrected by dividing each estimate by the sample proportion of nonlimit observations." (p. 505). This approximation requires that both the dependent variable and the regressors be normally distributed, although Chung and Goldberger (1984) show that proportionality in general holds under less stringent assumptions. The Tobit parameters are used to calculate the aggregate amount of new charges associated with being a convenience user, which I will refer to as convenience use. 
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Because convenience use are significantly less than 100 percent of the total charges of convenience users, the estimate of convenience use as a share of measured credit card debt falls quite a bit relative to the simple estimate presented in the previous section. When this simple estimate is replaced by the Tobit estimate of convenience use, they fall from between 15 and 21 percent of measured credit card debt to between 4 and 11 percent (Table 4) . 
Robustness of the baseline estimate of convenience use
Because the baseline results are somewhat sensitive to the specification of the model, it is best to consider a range of estimates based on alternative specifications.
However, even under several different specifications, the convenience use as a share of measured credit card debt ranges between 5 and 10 percent.
The first alternative defines "credit card" differently than the baseline. Up to this point, the analysis has included charges both on what is known as "general purpose cards" and store cards. General purpose credit cards are affiliated with a card association such as Visa or MasterCard and are accepted at any location that honors cards from that association, whereas store cards are issued by a merchandiser and generally can be used only to purchase items from that merchandiser. Convenience use may differ between these two types of cards because they have different restrictions on their use. For example, general purpose credit cards may be used more often for convenience than store cards because they are accepted in more locations. In addition, focusing on general purpose credit cards allows me to include the interest rate in these regressions because the SCF includes information on interest rates of general purpose cards only.
Consistent with the idea that households can use general purpose cards for convenience in more place than store cards, the share of convenience use is slightly higher for general cards than for general purpose and store cards taken together.
Convenience use on general purpose cards as a share of total measured debt on general purpose cards equals about 10 percent, which is very similar to the share measured from aggregate bank data.
The second alternative adds the interest rate on credit cards to the regression. The baseline regression omits this rate because it is not available for store cards and is not available for any type of card in the 1992 SCF. Presumably, the interest rate is negatively correlated with new charges through the demand for credit; those with higher interest rates demand less credit and charge less on their cards than those with a low interest rate.
If this omitted rate is correlated with convenience, the latter will become a proxy for the former. Specifically, if convenience users are likely to have high interest rates, the convenience user dummy will become proxy for a high interest rate and bias the coefficient on convenience use downwards. If convenience users are likely to have low interest rates, the opposite bias occurs. According to the 1995 through 2001 waves of the SCF, households with higher interest rates charge less on their credit cards each month;
the correlation between interest rates and new charges is small-about -0.01-but not precisely estimated. However, there is no apparent correlation between the household's interest rate and whether it is a convenience user; the correlation coefficient is only 0.003.
Therefore it is not surprising that the baseline conclusion does not change when the interest rate is added to the regression. The share of convenience use in total measured credit falls 7 basis points-to 9.1 percent-when the interest rate is added to a regression model of the new charges on general purpose cards in the 1995 through 2001 waves of the SCF.
The third alternative narrows the definition of a convenience user by removing households with outstanding balances from this definition. As mentioned earlier, nearly one-quarter of all convenience users have a positive balance on their credit cards.
Although they claim to pay off their credit cards "nearly always," they clearly revolve some portion of their new charges and one might classify them as revolvers, rather than convenience users.
Re-classifying them as revolvers reduced the share of convenience use in measured credit because the number of convenience users declines by one-quarter. When convenience users includes only those who claim to pay off their cards regularly and in fact have no balance on their cards, convenience use are only about 6 ½ percent of measured credit card debt, rather than 7 ½ percent in the baseline estimation.
cards vary widely from household to household in the sample, ranging from a minimum of zero to an eye-popping maximum of $158,000. Credit card charges of this magnitude are presumably a fairly rare occurrence because such large purchases are often financed with other types of credit, such as a new car loan or a home equity loan. It is certainly possible that these large charges are convenience use that takes advantage of a credit card rewards program, but this atypical convenience use may be unduly influencing the results. In fact, despite the fact that population weights are used in the regressions, removing household who charges have a less than 1 percent chance of occurring reduces the share of convenience use to about 5 ¼ percent.
The final alternative considers the possibility of right-censoring of the dependent variable. In addition to being censored at zero, the demand for new charges may also be right-censored at the credit limit because households cannot (costlessly) borrow more than the lender is willing to lend to them. Thus, even positive values of new household debt may not equal the household's desired new debt. I will not properly account for right-censoring because the number of censored observations is small and doing so requires modeling the supply of credit, which is beyond the scope of this paper.
However, I will test to see if the results are sensitive to right-censoring.
By ignoring right-censoring, I risk a small downward bais in my estimates. About three percent of the sample has an outstanding bank card balance that is greater than 95 percent of their credit limit and the vast majority of these households have an outstanding balance equal to their credit limit. This small share implies that the point estimates are biased probably by less than 2 percent. However, whether a household is near its credit limit significantly affects its new charges, suggesting that the credit constraint is binding.
A household who is near its credit limit charges about $300 less than a similar household who has plenty of excess credit.
Although the credit limit significantly affects new charges, it has a small impact the convenience use estimate because households who pay off their cards regularly are generally not credit constrained. About one-half of one percent of convenience users are close to their credit limit, whereas about five percent of revolvers are close to their credit limit. 10 The aggregate data also shows a very similar pattern to the household-level data, remaining somewhat flat until 1995 and then increasing steadily thereafter. Caution should be used when interpreting these aggregate data, however, because this rise may be explained by a factor other than convenience use. Although the ratio of credit card transactions to outstanding debt is a function of the rate at which households repay their debt, which is arguably linked to convenience use, it is also a function of debt growth. As debt growth rises from one period to the next, the ratio of transactions to outstanding debt rises. According to the model developed above, new credit card charges depend on the demand for new debt and the demand for convenience. Convenience demand was measured using a dummy variable for whether a household always or almost always pays off the total balance owed on their Visa, MasterCard, Discover, Optima and store cards.
The demand for new debt depends on the household's income, wealth, demographics, the rate of time preference and interest rate. All financial variables were inflated to 2001 dollars using the implicit price deflator for personal consumption expenditures. 12 Household income equals its total pre-tax income from all sources in the previous year. To proxy for unanticipated shocks to income, I included a variable that equals 1 if the household reported that its previous year's income was unusually high, -1 if income was unusually low and 0 otherwise. The number of years of education is used to control for expected future income. Households with temporarily low income, such as those who are unemployed or on sick/maternity leave and expect to return to work, use debt to maintain their consumption, so I also included a dummy variable for household's whose head is temporarily out of work.
Household wealth equals transactions accounts (including checking, savings, and money market accounts, and call accounts at brokerages) minus outstanding credit card debt; financial and non-financial assets such as stocks, bonds and housing, net of debt secured by these assets, as well as retirement assets, such as IRAs and Keoghs, net of debt secured by these assets. I include in the demand function the wealth measure 11 A more complete discussion of the SCF and access to the data are available at http://www.federalreserve.gov/pubs/oss/oss2/scfindex.html. 12 Bureau of Economic Analysis (Survey of Current Business, Table 7 .1) squared because in many consumption functions that have been approximated in the literature (Zeldes, 1989; Deaton, 1991; Carroll and Kimball, 1996; Carroll, 1997; Parker 1999 ) are concave in current liquid wealth.
Several demographic variables that plausibly affect consumption were included.
To control for the household's stage in the life-cycle, I included the household head's age, as well the number of children under age 18. I also added dummy variables for whether the household was married, and whether the household head was male.
The household's rate of time preference is difficult to measure. I assume that a household who looks one year or less into the future when making financial decisions heavily discounts the future. For these households, I set a dummy variable for a high discount rate equal to one. The credit card interest rate recorded by the SCF is that on the card where the household has the highest balance. This rate may be lower than the average rate on all of the household's cards, if they rationally borrow at the lowest interest rate. This rate was recorded only in the 1995, 1998 and 2001 surveys so it was omitted in the baseline regression.
To capture other time-varying components of the demand for debt, such as the business cycle, I included time dummies for the 1995 , 1998 and 2001 included these time dummies interacted with a dummy for whether the household is a convenience user to estimate the effect of changes over time in convenience use. 
